Abstract. In the present paper it is considered a class V of 3-dimensional Riemannian manifolds M with a metric g and two affinor tensors q and S. It is defined another metricḡ in M . The local coordinates of all these tensors are circulant matrices. It is found:
Preliminaries
We consider a 3-dimensional Riemannian manifold M with a metric tensor g and two affinor tensors q and S such that: their local coordinates form circulant matrices. So these matrices are as follows: Let ∇ be the connection of g. The following results have been obtained in [1] .
(4) ∇q = 0 ⇔ gradA = gradB.S.
(5) 0 < B < A ⇒ g is possitively def ined.
If M has a metric g from (1), affinor structures q and S from (2) and ∇q = 0, then we note for brevity, that M is in the class V .
We denoteq s j = q s a q a j , Φ s j = q s j +q s j , and from (2) we have: 
On affine connections in a Riemannian manifold
Let M be in V . We note f ij = g ik q k j + g jk q k i , i.e.
We calculate det f ij = 2(A−B) 2 (A+2B) = 0, so f is non-degenerated symmetric tensor field. Evidently, we have that ∇q = 0, which thank's to (2), (6), (7), implies:
For later use, from (1) - (7), we find the next identities:
Further, we suppose α and β are two smooth functions in F . Now, we construct the metricḡ, as follows (10)ḡ = α.g + β.f.
The local coordinates ofḡ arē
In [2] it is proved the next assertion.
Theorem 2.1. Let M be a manifold in V , also g andḡ be two metrics of M , related by (10). Let ∇ and ∇ be the corresponding connections of g andḡ. Then ∇q = 0 if and only if, when
Let β = 0 in (10). Then we have
The condition (12) defines the well known conformal transformation in the Riemannian manifold M .
So, we will consider the case α = 0 in (10). We obtain (13)ḡ ij = β.f ij .
Then from (11) we can get that ∇q = 0 if and only if, when β is a constant. Further, we are interested in the case ∇q = 0, i.e. β isn't a constant. Thank's to (13) we get
We have the well known identities:
Using (9), (14) - (17), for the tensor T s ik = Γ s ki − Γ s ki of the affine deformation of ∇ and ∇, we find
We have that
Let R be the curvature tensor field of ∇. LetR be the curvature tensor field of ∇. It is well known the relation (see [3] )
sk . From (18) and (19) after some calculations we obtain
Theorem 2.2. Let M be in V , also ∇ and ∇ be the Riemannian connections of g andḡ, related by (13). If ∇ is a locally flat connection, then curvature tensor field R of ∇ is
Proof. We have R = 0. From (20) we find
where
Now, we contract k = h in (22) and with the help of (9) we get (23)
We note that R ij = R k ijk are the local coordinates of the Ricci tensor of ∇, also τ = R ij g ij and τ * = R ij f ij are the first and the second scalar curvatures of M , respectively. The identity (23) implies
Using (9) we have that Q h k = P ka f ah − ϕδ h k , and from (23) we get (23) - (25) in (22), and we find
From (26) and
Now, we contract (27) with f ih , and from identity f ih R h k = Φ a i R ka we obtain:
The last system of two equations implies
From (9) and (28) we find
After substituting (29) in (27), we get
and also
From the last equation we find that
The equations (30) get the form
Finely we obtain:
The last identity is equivalent to (21). We note that R h ijk = 0, so ∇ isn't a locally flat connection. Let p be a point in M and x, y be two linearly independent vectors in T p M . It is known the value µ(x, y) = R(x, y, x, y) g(x, x)g(y, y) − g 2 (x, y)
is the sectional curvature of 2-section {x, y}. The proof follows from (31). Note. Let {x, qx} be a 2-section and g(x, qx) = 0. Then µ(x, qx) = − τ 6 .
